Torsional Rotordynamics Of Machinery Equipment Strings by Corbo, Mark et al.
    47th TURBOMACHINERY SYMPOSIUM 
             PROPOSED SHORT COURSE 
 
      TORSIONAL ROTORDYNAMICS OF MACHINERY EQUIPMENT STRINGS 
 
            BY 
 
               Mark A. Corbo, P.E.                        Brian Pettinato, M.S., P.E. 
         President & Chief Engineer   Senior Consulting Engineer, Product Development 
         No Bull Engineering, PLLC          Elliott Group 
          128 River Enclave Court                              901 North Fourth St. 
            Bradenton, FL 34212                       Jeannette, PA 15644-1474 
            Phone: (802) 247-6683                           Phone: (724) 600-8543 
              Fax: (802) 247-6683                 Fax: (724) 600-8442 
     E-Mail: markatnobull@earthlink.net              E-mail: bpettina@elliott-turbo.com  
 
 Malcolm E. Leader, P.E.                         Chris D. Kulhanek 
          Turbomachinery Consultant   Research Engineer, Rotating Machinery Dynamics 
 Applied Machinery Dynamics Company                   Southwest Research Institute 
       44 Mayday Lane                           P.O. Box 28510 
    Durango, CO 81303                San Antonio, Texas  78228-0510 
 Phone: (713) 408-2486                        Phone: (210) 522-4677 
E-Mail: rotordynamicsleader@gmail.com             Fax: (210) 522-4506 
                  E-mail: chris.kulhanek@swri.org 
 
 
One of the foremost concerns facing rotating equipment users today is that of torsional vibration. In contrast to lateral 
vibration, torsional vibration is rarely monitored.  As a result, torsional failures can be especially heinous since the first 
symptom of a problem is often a broken shaft, gear tooth, or coupling.  In the past, torsional vibration problems were 
considered to be rare; however the number of torsional field problems has markedly increased recently with the advent 
of higher power, higher complexity variable frequency drives (VFD’s).  The increased risk plus the difficulty of 
detecting incipient failures in the field makes the performance of a thorough torsional vibration analysis an essential 
component of the turbomachinery design process. 
 
There are three primary objectives to this Short Course. First, it will provide users with a basic understanding of steady-
state torsional vibrations, their potential for generating problems, and methodologies that are commonly used to analyze 
and avoid these problems.  This portion of the course is aimed at younger, less experienced users, although veteran users 
will probably also benefit from the review.  Second, it will provide users with some understanding of the more complex 
issues related to transient torsional vibration and acceptance based on stress analysis. Third, it will educate users on how 
VFD’s work, and why they are a concern from a torsional standpoint. This portion will be beneficial to all users since 
modern VFD’s are not well understood, especially by mechanical engineers. 
 
The course will be based on practical examples starting from the simple to the complex with some material based on a 
tutorial the lead author presented at this very show in 1996, “Practical Design Against Torsional Vibration.” Among the 
topics that will be discussed include description of torsional vibration, modeling, undamped analysis, Campbell diagrams, 
excitations generated by various mechanical and electrical components, steady-state and transient analyses, synchronous 
motor startups, and fatigue life analysis. At the conclusion of this portion, the user should have a good grasp of the 
fundamentals of this topic. 
 
A significant portion of time will be spent on VFD’s. Topics covered will include VFD types, excitation frequencies 
generated by various VFD’s, typical excitation amplitudes, control loop instabilities that can lead to problems, coupled 
electro-mechanical analyses, and design procedures for preventing VFD-related torsional issues up-front.   
At the conclusion of this course, all users should have sufficient understanding of the relevant concepts so that they should 
be able to take the proper steps to prevent torsional vibration problems from occurring in their equipment, even when their 
system contains a VFD. 
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